Skeletal maturity in 750 normal Pakistani children (400 males, 350 females) aged 1-18 y was determined by the Greulich-Pyle atlas system. Male children during first year and female children during first 2 y of life matured in conformity with Greulich-Pyle standards. After that period mean bone ages were lower than the American standards up to 15 y in males and 13 y in females (at or around puberty), which may be due to malnutrition, ill health or other environmental factors. After puberty bone ages were higher than the American standards indicating earlier maturity in Pakistani than Western children. Hence for the proper evaluation of skeletal age in a given region, a longitudinal study on individuals in that region to establish normal standards is necessary.

Skeletal maturity is used as a measure of biological maturity in a child or a sample of children, relative to some standard level for normal controls. Biological development, however, varies between populations and also depends on sex and race (Mathiasen, 1973) . The Greulich-Pyle (1959) atlas and the TannerWhitehouse (1975) system are the standards which are most commonly used for assessing skeletal maturity, both of which use radiographs of the hand bones. The advantage of using a single hand radiograph is that it involves very little radiation (1-2 mrad) and is easily and quickly obtained by radiology technicians (Carpenter & Lester, 1993) . The reliability and applicability of this method of assessment, however, is questionable : the findings can be slightly variable and at times even currently inappropriate for the country for which they were developed (Loder et al. 1993 ). Nevertheless, they are still used internationally as standard methods for determining skeletal maturity. The Tanner-Whitehouse system is laborious but is more reliable (Buckler, 1983) although, according to Roche et al. (1971) , the Greulich-Pyle system is simpler, easier and quicker for prediction of skeletal age.
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Skeletal age assessment is employed in paediatric endocrinology, orthopaedics, neurology and orthodontics. Having medicolegal and clinical importance, an enormous amount of work has been undertaken world-wide on this subject. Unfortunately in Pakistan only 2 reports have been published which are limited to the time of appearance and fusion of ossification centres (Rikhasor & Abdullah, 1992 , 1993 ). The present cross-sectional study was carried out at Larkano (a small city in the Sindh Province of Pakistan) during 1993-94 to provide preliminary observations on bone maturity in Pakistan where no such information is at present available.
  
A total of 750 Pakistani children (400 males, 350 females) aged 1-18 y living in Larkano were registered for this study. The children were apparently healthy and the monthly income of their parents ranged from 5000 to 10 000 rupees. The date of birth and permission for examination -ray was obtained from the parents of each child. An -ray of the left hand and wrist was taken within 0n1 y of the child's birthday. All the children were divided into 18 chronological age groups as shown in Table 1 . Skeletal age (maturity) was determined on the basis of Greulich-Pyle atlas. Each radiographic film was compared with standard plates of Greulich-Pyle atlas. The age of the standard plate with which the radiograph of present study most nearly coincided was recorded as the skeletal age of that radiograph. In this way skeletal age (S.A) was determined for all radiographs individually. Mean skeletal age for each chronological age group (C.A) was then obtained by following formula :
where x`l mean skeletal age, x l sum of all individual skeletal ages. N l number of radiographs in each chronological age group, .. l standard deviation and (xikx`) l difference between each individual skeletal age and mean skeletal age.

The results are shown in Tables 2 and 3 for male and female children respectively. 0 n21 0n23 0n35 0n40 0n46 0n50 0n47 0n52 0n45 0n86 0n63 0n91 0n90 0n67 0n7 0n73 0n75 0n52
Mean skeletal maturity in males during first year of life coincided with chronological age. After the first year it showed a retardation ranging from 0n3 to 1n1 y up to the age of 15 y, whereas it showed advanced skeletal maturity after the age of 15 y (Fig. 1) .
Mean skeletal maturity in females nearly correlated with chronological age during the first 2 y of life. After the second year it also showed a retardation which ranged from 0n2 to 0n8 y, up to the age of 13 y whereas skeletal maturity was advanced after the age of 13 y (Fig. 2) .
The retardation in skeletal age was found generally in all the bones of the hand but it was comparatively greater in the carpal bones of both sexes during the childhood period (2-7 y of age). The majority of the male children showed complete maturity of the hand bones (fusion of all the epiphyses with their diaphyses) at the age of 18 y while most of the female children showed complete maturity of the hand bones at the age of 16 y.

The skeletal maturity of present sample of Pakistani children during first year of life in males and first 2 y in females was found to correlate with that of the Greulich-Pyle atlas, but after that period skeletal age was retarded up to the age of 15 y in males and 13 y in females. The retardation in early childhood was particularly noticeable in the carpal bones. It is stated that the maturation of the epiphyses and the carpal bones is controlled by different factors. Although nutrition and ill health affect growth generally, the maturation of the carpal bones is more susceptible to interruption by illness (Levine, 1972) . The same may be the cause in present sample of children because illness and malnutrition are more prevalent in Pakistani children (National Institute of Health, 1988) as compared with Western children. This needs a separate study to identify the causal factors more precisely. The limit of skeletal retardation was 13 y in females and 15 y in males ; these ages are approximately at or around puberty for each sex in Pakistan (Khan, 1980) . Hence, the present work shows that children were retarded during childhood and were advanced after puberty in their skeletal maturity. The 0 n25 0n36 0n41 0n45 0n45 0n50 0n50 0n51 0n72 0n67 0n68 0n60 0n45 0n50 0n40 0n36 0n47 0n51 retardation in the present sample of children may have 2 explanations : (1) due to malnutrition or ill health as explained above ; (2) due to the fact that American children from whom the Greulich-Pyle atlas was prepared had matured under higher socioeconomic conditions as compared with our children who belonged to average middle-income families. The work of Mackay (1952) , Anderson (1967) , Garn et al. (1972 ), Canals et al. (1985 and Ye et al. (1992) has shown similar findings depending on the race and region.
Complete maturity of the hand bones (fusion of all the epiphyses with their diaphyses) was also achieved earlier (16 y in females, 18 y in males). This indicates that in spite of retardation during childhood, our children mature earlier than their Western counterparts. Although the exact cause of the childhood retardation, the catch up from the retarded period and growth velocity of adolescents were not determined in this study, it was clear that Pakistani children complete their maturity earlier than Western ones. Hence it is suggested that for proper evaluation of skeletal maturity, a longitudinal study is needed so that separate standards for this country can be assembled for accurate estimation of growth.
